The intertrochanteric region of the femur involves the upper end of the femur, between both trochanters. Fractures of this region may extend into the upper femoral shaft. Trochanteric fractures of the proximal femur are the second most common fractures after femoral neck fractures in the proximal femur [1] [2] [3] [4] . These fractures result in high rates of morbidity and mortality; approximately 30% of elderly patients die within one year of a hip fracture.
The incidence of these fractures has increased in recent years, paralleling an aging of the population. Thus, a more satisfactory treatment of these fractures is becoming increasingly important [5] [6] [7] . The goal of treatment is to reach pre-injury function in as short a period of time as possible, to avoid the risks of immobility [8, 9] .
The intertrochanteric region of femur has a good blood supply so proper fixation of intertrochanteric fractures will ensure optimal fracture healing. Depending on the communition of the posteromedial cortex, intertrochanteric fractures can be divided into stable and unstable types [10] . In unstable fractures, there is loss of posteromedial support. There is currently no gold standard treatment method for unstable intertrochanteric fractures in the elderly. Although the primary treatment of choice for most intertrochanteric fractures is intramedullary fixation, hemiarthroplasty (HA) for selected unstable, comminuted trochanteric fractures of elderly individuals allows early weight bearing and decreases complications due to immobilization; however, compared with internal fixation, intraoperative blood loss is greater and perioperative morbidity is higher [11, 12, 13] .
According to the results of biomechanical studies, intramedullary fixation implants have load-bearing properties and high mechanical resistance to failure, making them appropriate implants for trochanteric fractures [6, [14] [15] [16] [17] . Proximal femoral nail antirotation (PFNA) is an intramedullary device with a helical blade rather than a screw, which increases resistance to rotational forces. It does not have the limitations of the gamma nail: it is smaller in diameter, has a fluted end to decrease the risk of shaft fracture, has a single distal locking screw for distal stabilization and, following insertion of the device, the blade and shaft of the device are connected via an internal locking system [18] [19] [20] .
Some studies have shown satisfactory results for HA [6, 17, 21, 22] . Internal fixation and bipolar HA are two common treatment methods for trochanteric fractures in the elderly population [11-13, 23, 24] ; however, prospective randomized studies comparing the clinical outcomes and effectiveness of these implants are limited in number [25] . This study evaluated the functional outcome of treatment for trochanteric fractures in terms of quality of life parameters such as social functioning, mobility, pain and anxiety.
Methods
This prospective, randomized study has been approved by the ethics committee of Ondokuz Mayis University and has been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. All patients gave their informed consent prior to their inclusion in the study.
Between 2009 and 2013, 92 patients presented with isolated, unstable intertrochanteric fractures and were included in this prospective study. Patients with pathologic fractures due to primary and metastatic tumors, fractures associated with polytrauma and patients with psychiatric or neurologic disorders or with accompanying major systemic diseases were not included. Six of the 92 patients died during the postoperative follow-up period. All of the patients were 60 years of age or older. Patients were randomized into two treatment groups using computer-generated random numbers. According to the classification of the Association for Osteosynthesis/ Orthopaedic Trauma Association (AO/OTA), 12 of the patients had a 31A1.3 fracture type, 36 had a 31A2.2 fracture, 19 had a 31A2.3 fracture, 12 had a 31A3.1 fracture and 7 had 31A3.3 fracture (Table 1) . Patients with AO/OTA fracture type 31A1.1 and 2 were not included to the study. Patients were operated on randomly using either a short femoral intramedullary nail or cementless bipolar HA. Forty-two of them (Group1) were treated with intramedullary nailing, with an antirotator PFNA (TST Medical Devices, Istanbul, Turkey) and 44 (Group 2) were treated with cementless bipolar HA (Osteonics, Allendale, NJ, USA). Both of the groups were similar in terms of fracture types.
According to the Power and Sample program used with Δ of 0.27 SD of 0.2 accepted for a postoperative Jensen [26] social function score (SFS) value, a sample size of n=10 would be required for a power value of 0.80 and α=0.05. To reach unbiased study outcomes, there was no statistically significant difference between both treatment arms including fracture types, patient demographics and preoperative variables (gender, mean age at the time of surgery), ASA (American Society of Anesthesiologists) score and preoperative mean SFS ( Jensen) [26] , mobility (Palmer/Parker) score [22] and healthrelated quality of life (EQ-5D index) score [27] (Table 1-2) . All of the patients in each treatment arm received similar operative treatment and postoperative care from the same medical staff.
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Fracture union was assessed by radiographic union score in hip fracture (RUSH) score, which included four components: cortical bridging, cortical disappearance, trabecular consolidation and trabecular disappearance [28] . ASA scores were obtained for all of the patients preoperatively [1, 7] . Jensen score was obtained as follows: one point if the patient was independent before surgery ,two points if slightly dependent, three points if moderately dependent and four points if totally dependent. Palmer/Parker scores were obtained as follows: three points if the patient was able to ambulate outside and go shopping without any difficulty, two points if the patient needed an aid, one point if the patient needed the help of another person and zero points if mobility was impossible. EQ-5D includes five subtitles to assess health-related quality of lives of the surgical patients: mobility, self-care, usual activities, pain/ discomfort and anxiety/depression. EQ-5D index score of one is the best possible point and zero is the worst. These preoperative scores were obtained according to the retrospectively evaluated status of the patient. Patients were asked to visit an outpatient clinic at the 3rd, 12th and 24th month for postoperative follow-up. Social function score, mobility score, EQ-5D index score and the five dimensions of the EQ-5D were obtained at every follow-up visit.
Results
Follow-up visits were performed at the 3rd, 12th and 24th months postoperatively. At every visit social function score ( Jensen), mobility score (Palmer/Parker), five dimensions of the EQ-5D and EQ-5D index scores were obtained. Fracture union in PFNA-treated patients was achieved at a mean of 4.2 months. There was no statistically significant difference between groups in terms of fracture types (p>0.05). There was no statistically significant difference between groups in terms of mean age, preoperative mean SFS scores, mean mobility scores and mean Eq5d scores (p>0.05) ( Table 2 including type of anesthesia, mean operation time and mean time of hospitalization is summarized in Table 3 . In 36 of the 44 hemiarthroplasties, to oppose the abductor muscles' forces acting on the greater trochanter, a trochanteric grip-plate with multiple Dall-Miles grip cables (Osteonics, Allendale, NJ USA) was used for reattachment of the greater trochanter, where cables pass through and are crimped within the plate itself. In eight of the remaining hemiarthroplasties, trochanteric grip-plates were not used as the greater trochanters were almost intact. Mean duration of operation was significantly shorter in Group 2 as compared with Group 1(p<0.01). The type of anesthesia used was not significantly different between groups (p>0.05). Mean hospital stay and mean operation time of Group 1were found to be significantly longer than for Group 2 (p<0.01) ( Table 3) .
Social Functioning
At the 3 rd month of follow-up, mean SFS scores for Group 1 were significantly higher than for Group 2 (p<0.01), which indicated better social functioning for the HA group. No significant difference was found between the groups at the 12 th month of follow-up (p>0.05). Mean SFS score of the HA group was found to be significantly higher than that of the intramedullary nail group at the 24 th month of follow-up (p<0.01), indicating better social functioning for the intramedullary nail group. When compared with the preoperative value, 3 months (p<0.01), 12 months (p<0.01) and 24 months (p<0.01) postoperative SFS scores were found to be significantly higher for both treatment arms. Mean SFS scores of both groups were found to be significantly different between sequential followups (p<0.01). When compared with the 3 month postoperative SFS value, a significant decline was observed in SFS scores at 12 and 24 months postoperative (p<0.01), indicating an increase in social function at sequential follow-ups in the intramedullary nail group.
In the HA group,a significant increase in social functioning was observed at the 12 th month follow-up compared with the 3 rd month follow-up; however, no statistically significant difference was found between the 12 th and 24 th months (p>0.05) ( Table 4) .
Mobility Scores
Preoperative mean mobility scores (MS) of the two groups were not significantly different from each other (p>0.05). The postoperative mean mobility score for Group 1 was significantly lower than for Group 2 at the 3rd month of follow-up (p<0.01) and higher at the 12 th and 24 th months of follow-up (p<0.01), indicating better mobility scores for Group 2 at the 3 rd month and better mobility score for Group 1 at 12 th and 24 th months.
Compared with preoperative mean MS value, the decline in mean mobility scores of both treatment arms was found to be significant at the 3 rd ,12 th and 24 th month of follow-up (p<0.01). In both of the groups, the increase in mean MS value at the 12 th and 24 th month follow-ups was found to be significant when compared with the 3 rd month follow-up (p<0.01) and the increase in mean MS of the 24 th month follow-up was also found to be significant when compared with the 12 month follow-up (p<0.01)( Table 4) .
At the 24 month follow-up, the position of the distal end of the PFNA and its possible effect on the mobility of the patients was evaluated. Mean mobility score of the patients in whom the distal end of the nail was located at the central re- gion (n=27) was found to be significantly higher compared with those in whom the distal end of the nail was medial (n=10) (p<0.01), indicating better mobility scores for centrally located PFNA; however, no significant difference was found between any other two regions (p>0.05) ( Table 5) .
Evaluation of quality of life
There was no significant difference between groups in terms of the five items of EQ-5D. Preoperative mean Eq5d scores of both groups were not significant (p>0.05). At the 3rd month follow-up, Group 2 had significantly higher EQ-5D score than Group I (p<0.01); at the 12 month follow-up, there was no significant difference between mean Eq5d scores of both groups (p>0.05); and at the 24 month follow-up, Group 1 had significantly higher Eq5d score than Group 2 (p<0.01), indicating better quality of life for Group 2 at the 3 rd month and better quality of life for Group 1 at the 24 month follow-up. Compared with the preoperative mean Eq5d values, the decline in mean EQ-5D scores of both groups were found to be significant at the 3 rd ,12 th and 24 th month of follow-up (p<0.01). The increase in the mean EQ-5D value of both groups was found to be significant (when compared with the 3 rd month) at the 12 (p<0.05) and 24 month (p<0.01) follow-ups. The increase in the mean EQ-5D at the 24 t month follow-up was found to be significant when compared with the 12 month follow-up in both groups (p<0.01).
Discussion
Due to an increase in the mean age of the population, proximal femur fractures of the elderly account for significant percentage of health care costs and result in high rates of morbidity and mortality [29, 30, 31] . These fractures are commonly treated with HA and PFNA, but neither technique is considered the surgical gold standard.
At the first postoperative visit (3 rd month postoperative) the mean social function score value of Group 1 (HA) was found to be significantly lower and the mean mobility score of Group 2 (PFNA) was found to be significantly higher indicating better social functioning and mobility for Group 2 at the first visit. At the second visit (12 months postoperatively) mean social functioning scores of both groups were comparable; however, mean mobility score of Group1 was found to be higher, indicating better mobility for Group 1. At the 3 rd visit (24 months postoperative) Group1 had better social functioning and mobility scores compared with Group 2. The EQ-5D is one of the most commonly used instruments to assess healthrelated quality of life in the elderly [27, 31, 32] . Our study showed that mean preoperative EQ-5D index scores of both groups were 0.61 and 0.62 respectively. These results were consistent with prior studies [34, 35] . In sequential scheduled visits, at the 3 rd , 12 th and 24 th month postoperatively, EQ-5D index scores increased significantly in both groups, indicating an increase in life quality for the patients; however, the scores never reached the preoperative levels. According to our results, during the follow up period, health-related quality of life increased in both groups. In terms of EQ-5D scores, Group 2 was significantly better at the 3 rd month of follow-up and Group 1 was significantly better at the 24 th month follow-up.
The optimal treatment method for intertrochanteric fractures is still under debate [36, 37] . PFNA is used for unstable pertrochanteric fractures as the device uses a helical blade rather than screws for attachment into the femoral head, providing increased resistance to rotational forces and thus better structural stability [38] . In this study, at the end of the 24 month follow-up period, mobility, health-related quality of life and social function scores of the PFNA group were found to be significantly better. The main purpose of this study was to evaluate the intraoperative parameters and postoperative 24 months comparison of PFNA and cementless bipolar HA in terms of health-related quality of life, social functioning and mobility. Barton et al. And Miedel et al . [39, 40] found that patients with pertrochanteric fractures treated with long gamma nail had lower one year postoperative health-related quality of life, which is consistent with our results.
No late postoperative infections were observed in any of the patients; however, early postoperative wound infection rates were similar; four wound infections were observed in the PFNA group and four in the HA group, and these superficial wound infections were managed using antibiotic therapy. Infection rates reported in previous studies are comparable to present study [41] .
We did not observe any dislocations of the prosthesis in the HA group or screw cut-out complications in the PFNA group. Uzun et al. studied radiographic complications after treatment of unstable intertrochanteric hip fractures with PFN and their effect on functional results and stated that the correct position of the osteosynthesis material provided a better fixation and may reduce mechanical complications following the treatment of unstable intertrochanteric hip fractures [42] . Stabilization of the proximal fragment, particularly the femoral head, has been found to be superior with blades vs. screws in biomechanical studies [43, 44] . Cut-out complication rates with newer design intramedullary nails are lower [45] . Cut-out complications reported in previous studies evaluating intramedullary nails are similar to the present study [40, 41] . Preoperative medical status of patients may affect postoperative outcome so preoperative health status was analyzed and was found to be similar in terms of EQ5D, social function and mobility.
Limitations of the study include short follow-up time leading to short-term outcomes and that surgeons and patients were not blinded to the selected procedure.
Intertrochanteric fractures are mostly seen in the elderly and the incidence is increasing in parallel with the aging of the population and determination of health related quality of life of these patients is thus becoming more important. HA and intramedullary fixation are two widely used treatment methods for unstable types of these fractures. Although previous studies have compared functional outcomes of treatment for trochanteric fractures either using cementless bipolar HA or PFNA, no prospective randomized studies have compared health-related quality of life, social functioning and mobility levels of elderly patients treated with the same implants. Here we show that internal fixation resulted in better social functioning and mobility scores compared with cementless bipolar HA at the end of 24 months in treatment of unstable per trochanteric hip fracture in the elderly. 
